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1.

Traffic Operations Center (TOC) Tour
(COMPASS - Toronto and INFORM - New Y ork)

LESSONSLEARNED

Castle Rock Consultants
September 1992

OVERVIEW

The purpose of this document is to relate the experiences learned during the recent Treffic
Operations Center (TOC) Tour. This tour included visits to the following:

- COMPASS - Highway 401 Traffic Management System in the Toronto
Metropolitan Area.

- INFORM - Long Island, NY Freeway Traffic Management System.
- Metro Toronto SCOOT Demonstration Project.

The purpose of the TOC tour was to allow the participants to gain an insider’s view of
the activities which comprise each center’ sdaily operations.

This document will present details concerning the center’s functions, responsihilities and
provisions in order to provide a thorough understanding of how these facilities operate and
what they aim to accomplish  Within subsequent sections of this document, details of
each center's system will be compared to the initial design criteria and operational needs
of the Denver Metro Area TOC. These sectionswill identify key areasin which to
examine the need for and feasibility of implementing specific TOC functions in the
Denver Metro Area.

Since many of these centers activities concentrate on efforts similar in nature to those of
the Denver TOC, issues pertaining to their implementation and operation can be
considered within the framework of the Denver TOC design. Desirable aspects of each
facility will be assessed for inclusion within the Denver TOC, while those characteristics
which are not applicable will be rejected.

Finally, this document will provide a summary of issues and concerns for each system
function related to the Denver TOC. Questions concerning the TOC's operations,
functions, responsibilities and service provisions will be addressed to more fully
understand the direction the TOC should take.
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2.

COMPASS

2.1 Introduction

2.2

The Minidry of Transportation of Ontario (MTO) has developed an advanced tool for
managing traffic on its urban freeway system -- COMPASS. The COMPASS program
assists the MTO in the following aress:

. Collecting traffic flow information (via inductive loops, microwave detection and
CCTV monitoring).

. Detecting incidents (e.g., accidents, breakdowns, hazardous material spills, etc.).
. Providing accurate traveler information (viaVMSdisplays).

. Providing a reduction in congestion and associated delay during rush hour periods and
emergency Situations.

The initid section of the Highway 401 program contains both express and collector lanes
which alow aternate route selection. The COMPASS operations center is located
adjacent to Highway 401 and provides afocal point for traffic management along this
freeway corridor.

Traffic Flow Information Collection

Inductive Loop Detector Stations

The COMPASS program makes extensive use of inductive loop detector stationsin its
data collection efforts. The following outline provides a summary of the system’s
detector dtation characteristics:

System CoverageLength 10 miles
Detector Station Spacing 0.4 miles
Number of Freeway Detectors 700
Detector Station Controller Type 170F
Detector Station Polling Interval 20 seconds

Detector Station Communication Ports RS232
Detector Station Communication Type Fiber optics
Detector Station Information Type Speed, Volume, Occupancy

At each detector station, two inductive loops are placed in each lane. This tandem setup
provides the basis to receive the vehicle speed information per lane of directional travel.

Toronto's controllers, 170Fs, are different from conventional 170s used in Cdlifornia or
New York TheMTO has enhanced the controller by speeding up its clock speed and
processing speed.
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Toronto’s detector station polling interval is every 20 seconds. Every detector station’s
data are accumulated into five minute intervals and stored in a monthly form.
Additionaly, each detector station’s information is tabulated on a hourly basis and stored
inanannual format. Thistype of comprehensive data collection allows for the analysis
of the corridor’ s historical trends. These include analysis by day-of-week, holidays,
weather-related issues and seasona trends.

The COMPASS program uses fiber optic data links as its communication medium
between the 170Fs and the Operations Center. MTO indicated its preference for this
medium due to its low maintenance requirements, multi-mode and high bandwidth
capabilitiesand itsrelative immunity to interference.

Finally, the MTO has reported a loop detector reliability rate of 90 percent system wide.
This number indicates the average percentage of loop detectors which are on-line,
currently in operation, fully-functioning and processing vehicle detection data. Therefore,
at any onetime, 10 percent of all inductive loops are typically not in operation.

Microwave Detection Equipment
The MTO s in the process of testing a Road Traffic Microwave Sensor (RTMS) as part
of its vehicle detection system. The RTMS is alow-cost FMCW radar; it transmits an
FM (frequency modulated) CW (continuous wave) signal through its antenna. The unit
is designed to be a pole-mounted, side-of-the-road vehicle sensor. MTO provided partial
funding for the development of the RTMS, which was produced by the Canadian firm
Electronic Integrated Systems (EIS) Inc.

Internally, there are multiple high-speed, low-power processorswithin the RTMSwhich
are responsible for systems operation, digital signal processing, and programmable
externa communications. The RTMS is fully progranmable and can format custom serid
communicationsto bypass the need for aside-of-the-road 170 type or similar controller.

Installation and setup of the RTMS are performed using alaptop computer. Thereisno
need to open the sealed casing or remove the unit from the pole for software upgrades or
reprogramming.

The TOC tour visited two demonstration sites and viewed the RTMS in the following
modes of operation:

1) Freeway side-fire multi-lane mode-in-tandem RTMSs tracking up to 12 lanes
simultaneously with volume, occupancy, speed and vehicle length data. This setup
is similar to the tandem inductive loop detector stations in current freeway traffic
management operations.

2) Intersection side-fire mode- asingle RTM Syielding multi-lane vehicle presence,
volume and occupancy data. The RTMS in this mode of deployment can provide |eft-
turn activation, up/down stream volume, and derived queue length information.
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Initial tests indicate results that range from 93 percent to 105 percent of the control
group’s (inductive loops) readings.  No correlation of performance degradation was
observed even with exposure to a wide variety of temperature and precipitation conditions.

MTOindicates that initia costs for the RTM S have been approximately $4,000 per unit.
After widespread system deployment, MTO estimates that costs will decrease to $2,000
per RTMS unit. No maintenance costs or unit reliability estimates are available at this
time.

For more information on the RTMS, see the paper by Wang, Case and Manor that was
distributed to tour participants.

CCTV Monitoring
Closed circuit television (CCTV) cameras transmit live images to the Operations Center
to confirm information from the inductive loop detector stations and to quickly identify
problems on the freeway system. The following outline provides asummary of the
system's CCTV camerafield characterigtics:

System Coverage Length 10 miles
CCTV CameraSpacing 6 miles
Number of CCTV Cameras 19

CCTV View Range 4 miles
CCTV Zoom Ratio 121

CCTV Communication Type Fiber optic

CameraLens Freezing Prevention Type  Heaters

In addition, the COMPASS Operations Center possesses the following CCTV camera
characteristics:

. 54 monitoring screens (with the capability to expand to 90).

. Operator workstations containing 3 screens, dl of which can monitor images from
any CCTV camera.

« Full CCTV camerafunctionality (e.g., zoom, pan and tilt features).
. 6 second scanning capability between all CCTV cameras,

The current CCTV monitors within the operations center are monochrome displays.
COMPASS sin the process of changing this viewing capability to color. MTO does not
expect any visibility difficulties at night as aresult of this viewing color change.

The COMPASS program uses fiber optics as its communication medium for its datalink
between the CCTV cameras and the Operations Center. This medium is favored by MTO
for reasons described previoudly. In addition, as the CCTV cameranetwork expands,
MTO will be able to place 6 CCTV cameras on a single fiber optic line.
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Within the COMPASS Operations Center, a full weeks coverage can be documented on
asingletapefor each CCTV camera. These CCTV informational tapes can be
subpoenaed for legal usein court by the Police and the genera public. However, MTO
indicates that this rarely occurs. More frequently, however, the Police utilize the tapes
to view accident scenes and observe incident management techniques.

In addition, a number of local TV stations can link into the CCTV monitoring system to
display camera images on their own channels. These TV dations do not have any control
of the CCTV cameras or choice of camera from which images are received. The TV
stations can only request acommunication link-up to aCCTV cameradisplay, subject to
authorization by the COMPASS operator. Such links are usually related to a major
incident or accident which requiresimmediate notification to the motoring public before
they embark on afreeway journey.

Data Collection Summary
In light of the data collection systems used in Toronto’s COMPASS program, the
following Charcteridics appear desirable for inclusion within the Denver TOC.

Inductive Loops The Denver TOC should make use of its existing data collection
techniques and coordinate new activities with these current efforts. Primarily, this will
focus on the use of inductive loop detectors. Existing activities which utilize inductive
loop detectors in the Denver Metro Area include the expanded freeway ramp metering
system, North 1-25 Traffic Management System and the freeway inductive loop program.

If CDOT choosesto install additional inductive loops along its freeway system, the
following characteristics seem desirable:
Uniform loop detector station spacing (e.g., 0.5 mile).

Model 170 controllers for data processing (widespread use currently exists in
Denver Metro Area).

RS232 communication ports.

Fiber optic communicationlink.

Speed, volume and occupancy information.

20 second polling intervals.

Historical trend analyses of traffic data (e.g., aggregate 5 minute counts).

Overdl, implementation of any new inductive loop projects should be closely coordinated
with existing activities to ensure program compatibility.

Alternative Detection Equipment- CDOT should consider using an alternative data
collection source to inductive loops. This has the potential to supplement, or in the
future, replace current loop detectors. Microwave detection is one such alternative, as
see,in(ijn Toronto. Desirable characteristics of the RTMS system and similar approaches
include:
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. Fully programmable in-unit processing equipment.
. Software upgrades or reprogramming viamodem link-up.

«  Pole-mounted, side-of-the-road positioning which allows maintenance activities
without having to close freeway lanes.

. In-tandem units which allow tracking of multiple lanes simultaneously with
volume, occupancy, speed and vehicle length data.

CDOT should investigate test results for RTM S units and other emerging data collection
technol ogies to make sure they achieve reliable results. Also, CDOT should make sure
that the systems are cost-effective within their overall data collection efforts.

CCTV Monitoring - CCTV cameras are a reliable tool to verify problems and incidents
onthe Denver Metro Areafreaway system. Installation of any new CCTV cameras

should be coordinated with the North I-25 TMS project. Somedesirable CCTV camera
characteristics include:

- CCTV camera spacing which allows comprehensive monitoring without
overlapping coveragearess.

»  Fiber optic communication link.

» |n-unit heatersto prevent freezing.

* Full zoom/pan/tilt CCTV camera functionality.

» TOC operator workstation screens capable of viewing any CCTV camera images.

» CCTV scanning capability between all cameras.

 Color monitoring displayswithin the TOC.

» Taping capability for each CCTV camera.

« CCTV cameralink-up with TV stations.
Summary - Overall, data collection sources will be one of the most important
components of the Denver TOC. CDOT should compare its data collection needs to the
competing and emerging technologieswhich exist intoday’ s market. These technologies

include inductive loop detectors, RTMS, magnetometer, ultrasonic, conventional radar and
video image processing.

CDOT's required measurement capabilities for data collection will likely include the
following:

. Passage (volume counts).

. Presence.

. Occupancy (lane).

- Speed/direction of Motion
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Queue length.
Range, or distance to avehicle, for headway determination between vehicles.

CDOT should investigate each vehicle detection system on its potentia cost-effectiveness
(i.e. effectiveness and life-cycle cost) as defined in terms of the following:

Purchase price (per lane or other measurement location).

Performance (variables measured, accuracy, repeatability, sensitivity to
environment, efc.).

Communications requirements, availability and cost.

Availability (mean time between failures plus mean timeto repair).
Installation requirements (complexity, convenience, cost, etc.).
Maintenance requirements (complexity, convenience, cost, €fc.).

The search for the ided vehicle detection system has been going on since the installation
of the first activated traffic signal control system many years ago. The ided detection
system would be inexpensive, easy to install and maintain, long-lasting and would monitor
traffic conditions accurately and reliably In reality, however, the choice of a detector
often represents a trade-off of functionality and cost. A key challenge is therefore to
develop control systems which function effectively with less than perfect data, possibly
from a variety of sources.

2.3 Incident Management

One of the COMPASS program’ s main functionsisin theareaof incident detection.
COMPASS operators use the information from the inductive loop detector stations and
CCTV cameras to respond quickly to traffic congestion and emergencies as they arise.

Detection/Verification
The COMPASS program uses the following data sources for its detection/verification

efforts:

Inductiveloop detection stations.

CCTV cameras.

Provincial Emergency Road Patrol Service (ERPS).
Ontario Provincia Police radio.

NewsAgencies reports(e.qg., radio, TV, print, etc.).
MTO maintenance radio.

The COMPASS program does not use an emergency phone call box service for incident
detection. However, MTO hasindicated that a cellular phone serviceis to be introduced
shortly.  Since there is a high concentration of cellular telephone users in southern
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Ontario, this service has the potential to provide agood source of incident detection and
emergency aid.  Although some private-sector initiatives have been undertaken, a
comprehensive service has yet to be initiated. Such a service would have significant
operating costs, MTO is investigati n? apilot project with at least partia corporate
sponsorship.  However, MTO does not foresee a specific operator for this activity within
the COMPASS Operations Center. Therefore, acommunication link fromthe COMPASS
Operations Center to this cellular phone service location.

The COMPASS program makes extensive use of its inductive loop detector stationsin

identifying incidents on itsfreeway system. It operates the California Comparative Type
Incident Detection Algorithm which identifies a potential incident within approximately
2-5 minutes of an occurrence. At one of the graphical workstations, the system brings up
ared circle on a display map to indicate the area or location of a potential incident or

accident. In addition, the incident detection screen displays aflashing red “INCIDENT”

indication and automatically types the incident time and location on the screen.

To assist in incident detection and verification, the COMPASS program makes use of an
automated expert system capability. Within the graphical system display map, the
software indicates the location of the potential incident as outlined above. The software
also allows the operator to click on the nearest detector station which presents the
numbers of the nearest CCTV cameras for rapid verification. Currently, since the
COMPASS program involves only 19 CCTV cameras, the operators have indicated that
they do not use this function since they are familiar with the cameras’ locations.
However, they also indicated that this function would be more useful when CCTV
coverage expands.

Response
In the event of an incident, the COMPASS operators contact the appropriate authorities
for responseaction. Depending on the nature of the incident, the operators contact one
or more of the following agencies:

Toronto Metropolitan Police.

Ontario Provincia Police.

Emergency Road Patrol Service (ERPS).
Fire departments.

Ambulance servicesand hospital authorities.
MTO maintenance crews.

The goal of the COMPASS program is to dispatch an appropriate response in a timely
manner, timeis of the essence. Efforts are underway to develop a sense of urgency
among the operations staff and promote avigilant, proactive aimosphere.

In addition, the COMPASS program has theahility to store data on incident detection
occurrences and their associated response plans for both one week and one month periods.
This digitally based CD-ROM storage permits an easy search of information for consistent
operator reference.  This type of historical database reference allows for review of
previous experiences, supporting consistent and appropriate response whenever an incident
may occur.
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Clearance
In Toronto, timely removal of an incident is accomplished by the appropriate agencies
listed above. The Ontario Provincia Police (OPP) have jurisdiction over provincial
freeways and are actively involved in al aspects of incident management. Most police
cruisers are equipped with push bumpers and lighted arrow boards.

There is no full-time police presence in the Operations Center, however, a light-duty
constable may be stationed in the facility to serve as a liaison with police dispatchers and
to provide police authorization in certain situations.  Additional police support may be
temporarily transferred to the Operations Center in the event of severeincidents. Police
personnel are key players in managing a large proportion of incidents, and their response
time is critical to the success of the incident management effort. In addition, accident
Investigation sites are being developed off the freeway to minimize rubbernecking by
passing motorists and to maximize safety.

MTO employs its Emergency Road Patrol Service (ERPS) to provide a fast and flexible
clearance effort for many incidents. ERPS vehicles are equipped with push bumpers,
gasoline, booster cables, fire extinguishers, lighted arrow boards and other simple tools
for quick clearance strategies. These vehicles patrol aregular mute and can also be
dispatched by the Operations Center. This service can handle most minor incidents and
provides traffic management assistance to police during major incidents.

The COMPASS Operations Center utilizes a speed-dial telephone link to both the OPP
and ERPS control stations. MTO indicated this method was preferred over a dedicated
telephone line because the dedicated line could possibly go down. With speed-dia
service, no matter how busy the phone network is at the moment, completion of the call
IS assured.

Private towing vehicles have free access to Highway 401 and generally provide prompt
(but sometimes expensive) service. MTO uses dedicated or on-call contract towing in
certain Situations, such asin constricted construction zones or where a motorist refuses
to move a vehicle. MTO recently organized a 24-hour voluntary dispatch service with
the heavy towing companies for removal of large trucks, tractor trailers, etc. However,
for norma towing needs, MTO indicates that it will continue with the current first come,
first serve tow truck service and will not pursue private contract tow arrangements.

Recovery/Motorist Advisory
Proper traffic management can reduce the impact of an incident and provide a safer
environment for response teams and motorists.  In Toronto, most traffic management
efforts are conducted by OPP. Thisisthe agency responsible for redirection of traffic at
the gite of the incident. OPP and ERPS first-response units are equipped with appropriate
traffic control devicesasdescribed previoudly.

MTO maintenance staff has an important role to play in providing clean-up and major
traffic control services. In the past, standard work schedules meant that maintenance staff
were not readily available before the morning or during the afternoon peak. MTOis now
experimenting with staggered hoursfor some key equipment operators.
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To minimize the traffic impact of an incident, motorists must be supplied with timely,
accurate, and useful information.  Such information might allow them to avoid the
problem area by selection of an alternate route, or at least will lessen their chances of
being involved in arear-end collision on arriving at the traffic queue.

The COMPASS program uses 13 Variable Message Signs (VMS) located upstream of
strategic diversion points. The COMPASS central computer recommends a specific set
of signs and messages based on the location and nature of the incident. The operator
must review and approve the response plan before the messages are sent out to the signs.

For incidents of prolonged duration, MTO is considering the deployment of portable VMS
units at key diversion points. MTO has severa of these signs and is developing strategies
for rapid mobilization and effective message presentation.

In addition, the COMPASS Operations Center Staff maintains a Traffic and Road
Information System (TRIS) covering al provincial highways and freeways within the
Torontodistrict.  Both scheduled and nonschedul ed incident information (e.g.,
construction, maintenance, accidents, breakdowns, etc.) is entered into a database. Traffic
reports are automatically sent by facsimile to the mediaon both aregular and an
emergency basis. The traffic reporting media can be an effective tool for communicating
with motorists, highlighting the benefit of a productive relationship with this group.

An effective recovery/motorist advisory strategy not only encourages diversion and driver
vigilance, it also reassures the traveling public that the responsible agencies are aware of
and responding to the incident,

Benefits
A recent study by MTO estimated that implementation of a freeway traffic management
system, combined with effective incident management response, has resulted in the
following benefits:

75% reduction in delay related to nonrecurring congestion.
20-30% reduction in the number of accidents.

10-30% reductionin delay related to recurring congestion.
Marked reduction in incident response time.

A reduction in congestion saves time and money and reduces accident potential, driver
frustration, pollution emissions and gasoline consumption.

Incident Management Summary
Incident management is akey element in the successful operation of freeway traffic
management systems. MTO's use of the COMPASS program in this capacity has
significantly improved travel conditionsin the Toronto Metropolitan Area. Desirable
characteristics of the COMPASS program’s incident management efforts which can be
considered for inclusion within the Denver TOC' s activities include the following:

. Detection/Verification
Inductive loop detector stations
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CCTV cameras

Emergency Road Parol Service (Courtesy Patrols)

Police department radios

Maintenance crew radios

News Agencies reports (e.g., radio, TV, print, etc.)

Cellular phone service

[ncident detectionalgorithm

Expert System (incident detection to CCTV camera location)

« Response
Police departments
Emergency Road Patrol Service (Courtesy Patrols)
Fire departments
Ambulance services
Maintenance crews
Storage of incident occurrences and associated response plans

-Clearance
Specialy equipped police department vehicles
Specially equipped Emergency Road Patrol Servicevehicles
Speed-dial telephone service

. Recovery Motorist Advisory
Specialy equipped police department vehicles
Specially equipped Emergency Road Patrol Service vehicles
Maintenance crews (with staggered work shifts)
VMS displays
Automatic communication with media (e.g., TRIS)
Alternate muting schemes.

Significant benefits can be produced by afreeway traffic management system coupled
with an effective incident response program.  Some measures can be introduced without
significant increases in capital or operating budgets. Many of the more sophisticated
measures will require amajor ongoing budget commitment. Technology and techniques
are valuable, however, equally important are interagency cooperation, an openness to
innovation, and an appreciation of the overall value of reduced motorist delay.

2.4 Traveler Information

VWS Displays
The primary method of disseminating traveler information to the motoring public within
the COMPASS program is by the use of VMS displays. The following list provides an
outline summary of the system’'sVMS characteristics:

Number of VMSunits 13 o _
VMSIlocation Upstream of strategic diversion points
VMS size 42 (W) x 10" (H)

CASTLE ROCK CONSULTANTS Page 11



Traffic Operations Center (TOC) Tour

VMS display type Light emitting diodes(LEDs)
VMSinformationtype  Trafic/iincident information
VMS communication type Fiber optics
VMS costs (USA)

- Sign $250,000

- support structure  $85,000

The COMPASS program’s 13 VMS displays are strategically located upstream of
potential diversion points. These VMS displays are primarily located along the
COMPASS coverage mute of Highway 401, aswell as other local connecting highways
and arterials.

Toinform motorists of upstream highway conditions, operatorskey intraffic information
for presentation on the VMS displays. The COMPASS VMS units have the ability to
display current traffic/incident messages. The COMPASS central computer recommends
a specific st of signs and messages based on the location and nature of the incident. The
operator must review and approve the response plan before the messages are sent out to
the appropriate signs.

The messages given in incident situations indicate the traffic conditions which lie ahead
(e.g., “ExpressLanes Blocked Beyond Y onge Street”). However, no recommendation is
made concerning aternate route selection. Alternate routes are chosen individudly a the
driver’'s discretion. When traffic/incident information is not required, the VMS displays
are easily changed to indicate upcoming exits.

The COMPASS VM S displays have the abiity to operate on atune-of-day (TOD)
schedule (e.g., message #3 on sign #2; on at 10 am., off at 3 p.m.). However,
COMPASS operatorsindicate that they do not generally usethis feature because thereis
greater control associated with manual operation

All COMPASS VMS display messages are stored in a message database. This contains
the only displays which are allowed on the COMPASS signs. COMPASS operators have
indicated that they would like more flexibility in determining the information presented
onthe VMSunits. In essence, they would like to be able to manually typein
informational messages for display which specifically reflect current traffic/incident
conditions. However, COMPASS management isconcerned that this operator flexibility
would lead to inconsistent VMS displays that would create confusion among the motoring
public.

Both COMPASS operators and management have indicated that efforts should be made
to increase the number of messages in the VMS library to more accurately reflect

traffic/incident conditions. By the end of 1992, MTO officids expect to have an

operating expert system which will automatically send traffic/incident information reports
to the appropriate VM S displays. In the near future, MTO officials have also indicated

that the VM S response system will be enhanced to include not only traffic/incident

information, but also general congestion information.
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The COMPASS VMS units are capable of displaying three lines of text using low-

maintenance LED displays, which provide good visibility under most conditions. Each
LED character within the VMS unit is composed of 55 green and 9 red colored diodes.

This combination provides a variety of color schemes to choose from in selecting an
optimal display for current environmental conditions. The VMS units can display lines
of text across the entire message area. At each end of the VMS unit, 1/4 of the full

display areais also capable of presenting graphics. In addition, the sign is capabl e of

displaying both dynamic and static messages. Due to the heat emitted by the LEDs, fans
were installed to cool the VMS equipment in the summer to prevent overheating. The
heat emitted by the LEDs is sufficient to prevent freezing conditions from impairing

operationsin thewinter.

Traffic and Road Information Service (TRIS)
The COMPASS Operations Center staff operates the TRIS system covering al provincia
highways and freeways within the Toronto district. Details on this service are included
in the previous section.

Highway Advisory Radio (HAR)
At this time, the COMPASS program does not utilize Highway Advisory Radio (HAR)
among its traveler information dissemination techniques. MTOiis currently in the initia
stages of trying to secure a frequency for HAR use with the opening of the new upper
portion of the AM radio band. In conjunction with this effort, MTO has also expressed
interest in developing an expert system which would automatically send traffic/incident
HAR reports to the motoring public.

Traveler Information Summary
characteristics of the COMPASS program’ s current or proposed traveler information
dissemination systems which can be considered for inclusion within the Denver TOC
designincludethefollowing:

. VMS displays
strategically located signs along both the freeway and arterial road system
traffic/incident information aswell asgeneral congestion information
Expert System (incident detection to appropriate VM S display)
fiber optic communication link

- TRIS
TRIS database containing scheduled incidents (e.g., construction, maintenance,
etc.) and nonscheduled incidents (e.g., accidents, breakdowns, etc.)
Information automatically sent to media on both a regular and an emergency basis

- HAR
HAR reports on AM band
Expert System (incident detection to appropriate HAR reports).
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2.5 COMPASS Operations Center

The COMPASS Operations Center provides a focal point for multi-agency traffic
management and incident response efforts in the Toronto Metropolitan Area. In the
previous sections, details concerning the COMPASS program’ s data collection system,
incident response plans, and traveler information techniques were presented to provide a
view of the program’s operational capabilities. The Operations Center controls these
capabilities, receives adl road condition, construction, and maintenance activity reports and
serves as MTO's District 6 radio room. All of these efforts rely on the Operations
Center’ s abiity to assimilate datain areliable, comprehensive manner in order to provide
timely, accurate response actions and traffic/incident information to the motoring public.
The following discussion provides a summary of some of the COMPASS Operations
Center's characteridtics.

Hours of Operation
The COMPASS Operations Center monitors traffic conditions and initiates incident
response plans 24-hours-a-day, 7-days-a-week.

Staffing/Personnel
Operations within the COMPASS program are perfonned by a variety of staff personnel
with arange of functions and responsibilities. Primarily, these functions relate to all
aspects of vehicle information collection and incident response programs, aong with their
associated traveler information dissemination efforts. Thefollowing list providesan
outline summary of the staffing positions found within the COMPASS operations
command center during peak hours.

(1) COMPASSprogram supervisor.
(2) COMPASS program operators.
. (2 radio operators.
« (1) Traffic and Road Information System (TRIS) operator.
(1) OPP officer (occasional, or as-needed during incidents).
« (1) COMPASS systemg/operations anayst.
(1) construction crew liaison (during construction season).

In addition, the COMPASS program utilizes a support staff which consists of one
COMPASS Program Supervisor/Operations Chief, three systems engineers, and three
traffic engineers.

COMPASS management officials indicated that each Operations Center staff member
received 100 hours of training on the COMPASS system. This training was jointly
provided by MTO and the Ministry of Labor.

COMPASS staff members are employees of MTO's District 6.  However, itisworth
noting MTO' s dissatisfaction with this arrangement. This stems from the fact that MTO
Headquarters devel oped the COMPASS Operations Center and associated hardware and
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software equipment, while District 6 operates the system. MTO Headquarters apparently
would have preferred to operate the COMPASS .program with its own personnel.

COMPASS Control Center Layout
The COMPASS program’s control center is the hub of its Toronto Metropolitan Area
operations. Its layout is intended to provide a location of sufficient size and utility to
allow participating agencies to coordinate and manage all aspects of the COMPASS
system. Overall, the COMPASS control center occupies approximately 2,500 square feet
of space. Some specific areas are identified in the following discussions.

COMPASS Supervisor Workstation - The COMPASS supervisor’s workstation is an
elevated, U-shaped workstation located in the middle of the control center. This
workstation contains the following features.

Interactive keyboard communication with central COMPASS compuiter.
« CCTV control and video switching.
. Telephones with speed-dia service.
 Automatic incident detection alarm.
VMS equipment control.
« (3) CCTV monitoring screens.
« (1) color CRT for graphical information displays.
« (2 color CRTsfor textual information displays.

COMPASS Operator Workstations - The COMPASS operator workstations are located

in alarge, semicircular formation at the front of the control center. Each operator
workstation is 9 feet in length and contains the same features as the COMPASS
supervisor workstation described above. There are three operator workstations within the
control center, which are manned by the two COMPASS operators and the OPP officer.

Radio Operator Workstation - The radio operator workstations are located in a wide,
elevated, V-shaped formation at the back of the control center. The two (2) radio operator
workstations contain the following features:

. IBM PC-type computer with keyboard and monitor.
. Radiotransmitter and receiver control panel.

. Telephoneswith speed dial service.

. CCTV control and video switching.

. CCTV monitor screen.
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TRIS Operator Workstation - The TRIS workstation is located in the back of the
control center. The 4-foot-long workstation contains the following features:

. IBM PC-type computer with keyboard and monitor; and
fax machine.

Systemns Analyst and Congtruction Liaison Workstations - These two workstation
areas are located at opposite ends of the semicircular COMPASS operator workstations.
The 4-foot-long workstations did not contain any equipment but did provide a work space
for these positions. MTO indicated that since the construction liaisonisonly present
during construction season there was no reason for an extensive workstation setup. In
addition, MTO indicated that the systems analyst works primarily in a separate office area.
When the systems analyst needs to use the COMPASS equipment, access is provided to
one of the COMPASS supervisor or operator workstations.

CCTV_Monitors - The COMPASS control center currently contains 54 CCTV monitor
displayslocated in a semicircular fashion at the front and sides of the control room. This
positioning allows for easy viewing by all staffing positions within the control center.
The monitors display monochrome images, however, MTO indicates that these will be
replaced with color CCTV monitor displays. Within the control center, the design is such
that MTO could expand the number of CCTV monitors to 90 by continuing the
semicircular formation on both sides.

System Display Map - The COMPASS control center contains a large, static system
display map located above the CCTV monitor displays at the front of the room. Thismap
displays an accurate depiction of the COMPASS system road network. All express lanes,
collector lanes, interchanges, etc., associated with Highway 401's COMPASS coverage
are displayed. However, MTO officials stated that this map is not generally used because
it provideslittle useful information. Their preferenceisfor anew system display map of
a dynamic nature. This would display real-time speed, volume, and occupancy
information per system segment as well asindicating potential incident locations,

VMSDisplay - A unique feature of the COMPASS control center is the inclusion of a
VMS display unit Thisunit is 6 feet (W) by 2 feet (H) and is a scaleddown model of
the VMS equipment used in the field. This allowsthe COMPASS operatorsto test VMS
informational messages without using one of the 13 field VM S units. MTOofficials
indicated that they do not want to confuse the motoring public by flashing test messages
inthefield Thetest VMSis located at eye-level on the left side of the control center.

Control Center Summary - MTO officials indicated that, overall, they are pleased with
their control center layout. However, they noted a few detailed areas they would change
if given the opportunity:

. The 9-foot-long operator workstations are too long and too spread out. MTO
indicated that the U-shaped supervisor workstation seemsto work better because
the equipment is more easily within the operator’ s reach.
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. MTOindicated that the elevation of the supervisor’ sworkstation isnot ideal.
Sincethisworkstation isin the middle of the room, this elevated position creates
too much distance to allow easy communication between the radio and system
operators. These positions coordinate 